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ABSTRACT 


In this paper a basic research on effect of mixing of various types of waters, viz. Reverse Osmosis drinking water (RO), Reverse Osmosis Brine water(ROB) and bore 
water (B) on Cement Mortar(CM), Fly ash Lime Gypsum (FALG) mortar and Alkali activated material(AAM) mortars was studied for properties such as density, 
water absorption and compressive strength after 7 days and 28 days of curing. Cement mortars give high strength when compared to FALG and AAM mortars. 
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INTRODUCTION: 

Water is a basic construction material which is highly neglected during construc- 
tion. The quantity and quality of water affects the properties of both mortar and 
concrete. Hence a detailed analysis and design must be done on properties of mor- 
tar and Concrete with various types of water. If the quantity of water increases 
then the compressive strength decreases and porosity increases. The various dele- 
terious salts interfere with the quality of mortar and Concrete. 


P.Samuthirapandiyan, et al," investigated about effect of sea water and strength 
of concrete, they used sea water both for casting and curing. Falah M. Wegian"” 
investigated Effect of seawater for mixing and curing on structural concrete, 
observed that, The reduction in strength increases with an increase in exposure 
time, which may be due to salt crystallisation formation affecting the strength 
gain. Kazi P.Fattah, et al," used desalination brine water with ggbs for concrete 
and observed that, the use of GGBS and reject brine improved the strength of con- 
crete produced by 16.5%. Replacing 50% of the cement with GGBS and using 
reject brine as the source of water has a potential for reducing 176 kg CO2 and 
1.7-3.4 kg of CO2 equivalents per one cubic meter of concrete, respectively. 
AdelYounis, et al,” studied fresh and hardened properties of sea water mixed con- 
crete and observdd that Mechanical performance of seawater concrete was 
slightly lower than that of the freshwater-mixed concrete. The permeability per- 
formance of hardened concrete in the two mixtures was similar. B. Balinee et al,'” 
observed from their investigations that, t the compressive strength of OPC based 
well-cement increases as the salinity level of the brine water is increased up to 10 
% NaCl and that it thereafter decreases as the NaCl percentage is further 
increased. On the other hand, the compressive strength of Alkali activated mate- 
rial well-cement generally increases as the brine concentration is increased. 
Based on the findings of this research, it can be concluded that Alkali activated 
material as a well-cement can perform better in saline water than OPC based 
well-cement. E.M. Mbadike et al,” concluded that The use of salt water in con- 
crete production will reduce the strength of concrete produced to approximately 
8%. Mridul Garg et al, ” observed that brine sludge up to 35 and 25% can safely 
be utilized for making paver blocks and bricks, respectively. The leachability 
studies confirm that the metals ions and impurities in the sludge are substantially 
fixed in the matrix and do not readily leach from there. CORPS OF ENGI- 
NEERS, "' investigated various types of water and its effect on concrete, they 
found that, samples gave concrete strengths below the strength-ratio of 85 per 
cent which was considered the lower limit for acceptable mixing waters: acid 
waters, lime soak from tannery, refuse from paint factory, mineral water from Col- 
orado, and waters containing over five per cent of common salt. Preeti Tiwari et 
al," concluded from their studies that, if we use salt water casting and curing the 
concrete. There is some increase in the strength if salt water is used for casting 
and curing. This concrete can be used for mass concreting without any decrease 
in strength properties. Haseeb Khan et al,'"” concluded from their studies that, 
There is no remarkable reduction in compressive strength due to mixing of saline 
water and also mixing and curing of concrete with saline water compared to char- 
acteristic target strength. Mohamed Anwar et al,'"! stated that the use of ternary 
systems in concrete improved the different characteristics of the product con- 
crete and showed a significant resistance to chloride penetration. Sagar Gawande 
et al, concluded that, There is higher in the strength of concrete specimen cast 
& cured with salt water as compared to those of cast & cured in fresh water. The 
rate of the strength gain in fresh water cubes is slow as compared with salt water. 


A. Sumathi, et al'"”' studied fly ash bricks with quarry dust and concluded that 
maximum optimized compressive strength is obtained for optimal mix percent- 
age of Flyash-15% Lime-30% Gypsum-2% Quarry dust-53%. 


Syahrir_Ridha, et al," in their investigation concluded that Alkali activated 

material samples experiences strength reduction in brine water but the reduction 

rate of Alkali activated material is about half of the OPC based oil well cement. 

Haider M.Giasuddin, et al,'! used Alkali activated material with sea water in 

ambient curing conditions and found that Alkali activated material based 

cements cured in saline water showed higher strength results than the ones cured 

in normal water. M. OLIVIA et al,'"” studied cyclic exposure of Alkali activated 

material and ope concrete to sea water and concluded that the Alkali activated 

material concrete was found to perform better under cyclic exposure than the 

OPC concrete in compressive strength. J J Ekaputri et al,'” concluded from their 

studies that During 90 days exposure in salt-water, fly ash-based Alkali activated 

material concrete made with 12 M NaOH gain higher strength faster than that 

with lower concentration. Alkali activated material concrete has higher compres- 

sive strength than OPC in salt water. It proves that Alkali activated material con- 

crete is durable in aggressive environment because there is abundance of Na+ in 

salt. Monita Olivia et al," study on the durability of fly ash Alkali activated mate- 
rial concrete in a seawater environment, concluded that, fly ash Alkali activated 

material concrete indicated severe corrosion under half-cell potential measure- 

ment, a minor corrosion activity and time to failure in relationship to the OPC con- 
crete was observed under the accelerated corrosion test. 


TEST PROCEDURE: 

For manufacturing Cement mortar, RAMCO Portland pozzolana cement and M. 
Sand was used in the ratio of 1:3. The water cement ratio was maintained as 0.5. 
For each batch 6 cubes were cast and 3 were tested after 7 days water curing and 
another set of 3 cubes were tested after 28 days water curing. 


For manufacturing FALG mortar, Fly ash from Tuticorin Thermal power plant 
was used. Commercial Lime and Gypsum was procured from local vendors. The 
Fly ash was taken as 65%, lime 30% and gypsum 5%. Water FALG ratio was 
maintained as 0.5. The mortar was made with FALG to M Sand ratio as 1:3. For 
each batch 6 cubes were cast and 3 were tested after 7 days water sprinkling cur- 
ing and another set of 3 cubes were tested after 28 days water sprinkling curing. 


For manufacturing Alkali activated material mortar, Sodium hydroxide 10 mole 
solution was made using commercial sodium hydroxide with various types of 
water for each batch . Sodium silicate was added as 2.5 times the weight of 
sodium hydroxide. The solution was prepared 24 hours before casting date. The 
ratio of activator solution to fly ash was maintained as 1:3. The paste made from 
mixing activator solution and fly ash was then mixed with M. Sand in the ratio of 
1:3. . For each batch 6 cubes were cast and 3 were tested after 7 days ambient cur- 
ing and another set of 3 cubes were tested after 28 days ambient curing. 




















TEST RESULTS: 
Table 1: Water Test Results 
‘ RO WATER | RO WASTE WATER | BORE WATER 

WA ENO IN (IN PPM) (IN PPM) (IN PPM) 
1. CHLORIDE 170 2300 700 

2. HARDNESS 190 1470 800 

3. CALCIUM 50 630 400 

4. ALKALITY 20 450 260 

5. SULPHATE 200(below) 200(below) 200(above) 
6. IRON 0.6 1 0.6 

7. PHOSPHATE 0.5 1 1 
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3. ROwater gives highest strength with CM. 





































































































2500 4. Bore water gives highest strength for FALG 
2000 5. RO and RO waste water shows almost same strength in Alkali activated 
material Mortars 
1500 
6. Eventhough strength is less, but Bore water gives less water absorption with 
nos @ RO WATER (IN PPM) FALG and Alkali activated material mortars, which is a desirable property 
m RO WASTE WATER( IN PPM) for construction products. 
m BORE WATER(IN PPM) 
500 7. The low strength of FALG is due to slow strength attaining character of lime 
and the cubes are nor machine pressed but hand compacted. 
0 
& & s $ # <= Py 8. Thelow strength ot activated material is due to absence of Metakaolin 
SF SF WP q) ¥ and Heat curing. Table 3: Mortar Cubes 28 Days Results 
& a Fr PY Ss o 
Table 3: Mortar Cubes 28 Days Results 
UNIT | PERCENTAGE | COMPRESSIVE | CPWD 
Note: RO-Revese Osmosis WEIGHT WATER STRENGTH grade 
ABSORPTION 
Discussion for water results: CMRO 1.85 Grail 2.56 M7.5 
1. The RO brine water has more chlorides, hardness, sulphate, than bore water 
CMROB 2.07 3.30 9.00 M7.5 
2. ROwater has very less values ofall salts CMB OMG 2.96 10.79 M7.5 
3. Bore water exceeds the limits specified in IS 456:2000 EERO eed Ee woe Ue) 
FALGROB Lil 11.29 0.9 MO.5 
Table 2: Mortar Cubes 7 Days Results FALGB 1.98 10.89 13 MO0.5 
UNIT PERCENTAGE | COMPRESSIVE GEORO 1.81 6.59 2:12 = 
WEIGHT WATER STRENGTH GEOROB 2.01 7.62 2.01 = 
BS OREEION GEOB Pale 2.96 1.43 -- 
12 
FALGRO 
FALGROB L753) 8.81 
FALGB 1.91 3.36 
BUNITWEIGHT 
GEORO 1.97 6.19 
GEOROB FSS) 7.0 m PERCENTAGE WATER 
GEOB 2.04 1.65 ABSORPTION 
™ COMPRESSIVE STRENGTH 
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ABSORPTION Discussion for 28 days results: 


1. The strength of FALG RO mortar and Alkali activated material RO & RO 


m COMPRESSIVE STRENGTH : 
brine mortars has doubled from 7 days results 
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2. The higher water absorption corresponds to low strength of mortar cubes. 


3. The density is same as 7 days results with round 2gms/cc 











4. The RO Cement mortar shows less value than 7 days which may be errone- 








ous result 

Note: 

1. CMRO-Cement mortar with RO water 5. FALG Bore water mortar samples show better results than FALGRO Brine 
mortar samples. 


2. CMROB:-Cement mortar with Reverse osmosis brine water 
6. Alkali activated material RO and RO brine water show almost same com- 


3. CMB:Cement water with bore water pressive strength and water absorption characteristics. 
4. FALG-Fly ash lime gypsum CONCLUSION: 

* The RO brine water and Bore water has showed increase in strength in 28 
5. GEO: -Alkali activated material (geopolymer) days Cement mortar. 
Discussion for 7 days results: « The unit weight remains same for all samples at 2gms/cc.CMROB and CMB 
1. The unit weight has values near to 2 gms/cc for all samples conforms to MM7.5 grade of CPWD Specifications" 


2. The Cement mortar shows higher strength than FALG and Alkali activated * FALGRO, FALGROB ,FALGB conforms to grade MMO.7 CPWD specifi- 
material mortars, The Alkali activated material mortar shows more strength cations. 
than FALG. FALG mortar is the weakest. 
* The AAM mortar shows reduction in strength with RO brine and bore water, 
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more than FALG mortar with same type of water. There is no IS code for 
AAM. 


While others have tried only sea water in their research except for Army 
Engineers, we have tried RO brine and Bore water. 


Future scope: 
Durability studies can be done. Ways to improve the strength of FALG and AAM 
mortars to the level of Cement mortars can be identified. 
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